Knowledge management is vital to organization management and is done by pursuing different strategies, which are mainly based on two basic knowledge management approaches called the explicit-oriented approach and the tacit-oriented approach. In this paper, we have tried to consider the type of knowledge strategy of organizations in a new classification including organizations with routine or non-routine processes. Thus, the two important knowledge strategies of organizations, the explicit-oriented and the tacit-oriented strategy, are evaluated using a questionnaire completed by 64 companies of either the type with routine or the type with non-routine processes. Then, the relation between the state of knowledge in the companies and the types of companies was determined by using logistic regression and it was found that the companies which use explicit knowledge operate more routinely and vice versa, the companies which use tacit knowledge operate less routinely.
Introduction
Since the importance of knowledge as one of the most important resources of the organization is increasing, an organization in today's knowledge-oriented world should acquire a suitable strategy for creating value out of its intellectual property. In this area, different strategies are recommended [1] . It is broadly agreed that different organizations can choose from a variety of strategies for knowledge management based on their specific conditions and characteristics [1] [2] [3] . Perrow has classified organizations into organizations with routine processes (ORPs) and organizations with non-routine processes (ONPs) based on the number of exceptions encountered in their environment [4] . Lillrank has classified organization processes into three categories, standard, routine, and non-routine, based on their variability and uncertainty. Based on this, with the passage of time and an increase in organization knowledge, non-routine processes change into routine and standard processes [5, 6 ].
Knowledge management and its strategies
Company's knowledge management is a framework that considers business processes as the processes which create value added knowledge and empower knowledge management processes through changing and correcting processes, systems, and organizational culture with the help of knowledge tools and techniques [7] . Hamsen et al. have also defined two main strategies for knowledge management: the codification strategy and the personalization strategy [2] . In the codification strategy, the knowledge of the company is codified and stored in data banks and is accessible to everyone easily, while in the personalization strategy, knowledge is based on the person who has developed the knowledge and transfers it to others. In fact, the codification strategy is based on the people-to-document approach (explicit knowledge) while the personalization strategy is based on the people-to-people approach (tacit knowledge) [8] . Kim et al. have also considered four categories: outside codification, inside codification, outside personalization, and inside personalization, and their efficiency is totally dependent on contextual conditions of the company, such as the maturity of its information systems [9] . Shannak et al. have categorized knowledge-related approaches into three groups: the technology-oriented, the people-oriented, and the asset-oriented knowledge which is based on explicit knowledge, tacit knowledge, and knowledge economic value, respectively [7] . As the above mentioned studies show, the explicit-oriented and the tacitoriented approaches are presented as two main knowledge management approaches. Thus, we have considered these approaches in this paper.
Researchers believe that the organization will consider one of the knowledge management strategies as its main strategy and use other strategies as supporting strategies [2, 10] . There have been a large number of research efforts considering the choice of a suitable knowledge management strategy for companies and they show that choosing one main knowledge management strategy depends on different characteristics of a company. Linder et al. have studied the choice of a suitable knowledge management approach for temporary organizations which are usually project-oriented [11] . Hamsen et al. have stated that most of the mass production companies have the codification strategy and the companies with customized products and services are the companies that use personalized strategy [2] . Furthermore, Greiner et al. have suggested that the companies which need some improvement in their process efficiency should use the codification strategy and the companies aiming at extending their processes innovation should at first use the personalization strategy [12] . As the aforementioned studies show the most important approaches in the knowledge management area are the explicit-oriented and the tacit-oriented approach [10] , and these two approaches will be discussed in this paper.
Organizations with Non-routine Processes
Perrow has classified organizations and their technologies based on exceptions and unexpected events happening in their environment and the extent to which these exceptions can be analyzed and a specific solution can be found. Perrow has called the companies with few exceptions ORPs. Mostly, companies with mass products or services that have identical and standard activities are of this type. In contrast, in ONPs, there are many exceptions that cannot be analyzed since pre-defined plans do not exist [4] . Moreover, Lillrank believes that organization processes are influenced by environmental changes and new needs. He categorizes organization processes based on their variability and uncertainty into three categories: standard, routine and non-routine processes. Lillrank believes that standard and routine processes are implemented permanently and repeatedly, and their input, process, and output are completely defined. On the other hand, he believes that non-routine processes are the processes that face an unknown input (a new need) and steps, and their output is completely vague [5] . Most of the organizations in the area of consultancy, healthcare, and project-oriented organizations have more non-routine processes compared to routine and standard processes [5, 6] . In this paper, we aim to find which of the two most important strategies of knowledge management, the tacit-oriented or the explicit-oriented strategy, is more suitable for ONPs. In other words, ONPs choose a strategy for their knowledge management. The rest of this paper is organized as follows. In the next section, the research methodology is described. In section 3, we present the results of an empirical study based on the proposed methodology. Finally, the concluding remarks are given in section 4.
Research methodology
In this section we propose a new methodology to find the relation between knowledge management strategy and type of organization (ORP and ONP) using logistic regression. In the first subsection, the sampling method is presented.
Sampling method
The data of this experimental study was received through sampling in companies which are members of the Iranian Quality Management Association (IQMA) and participated in the Iranian National Quality Award (INQA). The companies have been chosen based on two criteria: 1-implementation of quality management system and/or 2-familiarity with the related concepts such as process management. In this study, the approach of key informants was used. Since business process excellence managers have an important role in defining and managing organization processes, they were asked to fill out the questionnaires. 120 excellence or quality assurance managers from the companies were invited to a technical meeting (seminar), which 90 of them attended.
After a detailed explanation of the questionnaire, 80 completed questionnaires were received and finally 64 of them were verified to be used in this study. Table 1 shows some simple statistics about the seminar participants who filled out their questionnaires completely and correctly. 
Processes uncertainty
Based on the definition of processes by Iillrank [5] , a score sheet including three sections of Input (I), Process (P), and Output (O) was designed with respect to the characteristics of each section. For instance, in the Input section, one of the characteristics is "The process inputs are completely clear and pre-defined". The representative of each company gives a score to each section between zero and 100. Finally, the value of process certainty (C) is calculated by multiplying the scores of I, P and O. Obviously, the smaller values of C illustrate more uncertainty in the company processes. We need to mention that before using the score sheet in the seminar, the value of certainty for ten companies (from F. Bagheri, R. Noorossana A Statistical Model for Determination of the Type of Knowledge Management Approach Based on Organization Processes both manufacturing and service industries) was calculated based on the primary version of the score sheet. Then, the final version of the score sheet was designed according to the feedback received from the managers of those companies and three experts in the area of process management. The score sheet is given in Appendix 1.
The method of classifying organizations
At this stage, to divide the organizations into ORPs and ONPs, a meeting with 20 quality assurance managers of the participating companies (being in the manufacturing or service industry) was held. Based on the existing conditions of the organizations, organizational environment, types of their processes and the extent to which they face environmental changes, it was decided whether they are ORPs or ONPs. It is noteworthy that in this stage, we chose these companies based on their activities so that both ORPs and ONPs were included. For instance, it was predicted that the companies using mass production are more probable to be ORPs and the companies that provide customized services or organization in the healthcare area are more likely to be ONPs.
After that, a binary variable, namely y was defined, where zero and one indicate an ORP and an ONP respectively. Since the variable y depends on the variable C, the relation between these two variables was defined based on the logistic regression model. Then, the value and the probability of y for the remaining 44 companies were obtained based on the value of their C. Hence the companies with a high probability for y=0 were defined as ONPs.
Analysis of organization's knowledge approaches
Standard and routine processes are replicable and pre-defined and are mostly implemented based on formal rules and documented procedures. Therefore, the management of such processes is system-oriented and their knowledge management approach is more likely to be explicit-oriented [13] [14] [15] [16] . This is because non-routine processes are less predictable and documentable and their implementation is more based on the expertise and experience of people [17] . The knowledge management approach of this type of processes is more probably tacit-oriented [13, 14] . Generally speaking, the more we move from nonroutine processes towards standard processes, the explicit knowledge level of the company increases [13, 18] . As a result, in this study, the knowledge management approach (tacitoriented and explicit-oriented) is one of the differentiable specifications of ORPs and ONPs.
For determining the type and knowledge level of companies based on Yuvan, Nicolan et al., and Birasnav, a set of questions were defined [19] [20] [21] . For content validation, the questions were reviewed by six experts in meetings and the number of questions reduced to 13 divided in three sections, including knowledge acquisition (KA), knowledge application (KAP), and knowledge transfer (KT) (see Appendix 2). For each question, a five-point Likert scale ranging from 1 (totally disagree) to 5 (totally agree) was considered so that the higher number of points shows that the company's approach is more explicit-oriented. After receiving the completed questionnaires from 64 companies, Cronbach's Alpha was used to determine the reliability of the questionnaire for each of the three sections using the SPSS 21 software. The values of the indices are presented in Table 2 . [20] . In addition, for measuring the validity, an exploratory factor analysis (EFA) was conducted by using the LISREL 8.8 software and the results are represented in Table 3 . The results show that the analysis is appropriate since the value of the Kaiser-Meyer-Olkin (KMO) measure based on the principal component analysis (PCA) is greater than 0.6 (0.77) and Bartlett's sphericity test is statistically significant at a level of less than 0.05 (0.00). In addition, the equamax rotation shows that almost all items have loading factors greater than 0.6. Moreover, the main indices of the EFA, consisting of Pvalue=0.0183, RMSEA=0.085, GFI=0.84, CFI=0.92, IFI=0.92, NFI=0.82 and NNFI=0.89 show the appropriateness of using this EFA [21] . 
Model development
In this step of examining the knowledge management approach of ONPs, a regression model between y and the latent factors (KA, KAP and KT) coming from the exploratory factor analysis is determined. Thus, a link function will be created based on the factor scores and y. For more information about factor scores refer to Sharma [22] . Note that the link function between the factor scores and y is defined as binary logistic regression. 
The results of the empirical study
In this section, based on our proposed methodology, a statistical analysis is conducted to determine the relation between the knowledge management factors (KA, KAP and KT) and the organization type (routine and non-routine processes). In the next subsection, the relation between C and probability of y for 20 companies (that their types, y, were known in advance) is determined.
Classifying organizations
In this subsection, the logistic regression model was applied to find the relation between C and probability of y for 20 known companies as given in Equation 1. As mentioned before, y is a binary variable, where zero indicates an ONP and one represents an ORP. 
In Equation 1, is the value of certainty of the processes in the organization and is the probability of each treatment (or the probability of being an ORP). Moreover, values of the measures of association for the logistic regression model are given in Table 4 . Since the values of the measures of association are greater than 0.5, the proposed model has an appropriate fitness value for predicting the type of ORPs and ONPs. As Equation 1 shows, the coefficient of is positive, meaning that, as increases, the probability of being an ORP increases as well. After deriving the logistic regression model, the probability of the response variable (y) for the remained 44 companies was predicted by Equation 1, so that for the organizations with a probability greater than 0.5, "y =1" (i.e., these organizations are considered to be ORPs), and for organizations with a probability less than 0.5, "y =0" (i.e., these are considered to be ONPs). Therefore, the probability of the response variable was calculated for all 64 companies based on the values of process certainty of these organizations. Now, by knowing the value of the response variable (organization type) for all companies, we can find the relation between the response variable and the knowledge factor scores which will be discussed in the next subsection.
3.2 Logistic regression model analysis and predicting probability of being an ORP As mentioned in the previous sections, a binary logistic regression model was used for determining a relation between the factor scores and the response variable. In this subsection, we firstly calculate the value of factor scores for the 64 organizations by using the Minitab 17.1 software and the results along with the type of the ORP and ONP are given in Table 5 . As Table 5 illustrates, out of the 64 organizations, 36 are ORPs and the rest of them are ONPs. Now, by using the scores of the knowledge management factors and the type of organization, a link function based on the binary logistic regression model can be determined.
In order to derive the binary logistic regression model, the coefficients of three latent factors, i.e. KA, KAP, and KT, were estimated as given below.
 
0.323 2.102 0.582 -0.141  β  Note that 0.323 is the constant parameter of the model and 2.102, 0.582 and -0.141 are the coefficients of KA, KAP and KT, respectively. On this basis, the binary logistic regression model was defined and for each organization the probability of being an ORP was calculated by using the Minitab 17.1 software. The probability of being an ORP for each organization is determined by Equation 2. 
Values of the measures of association for the logistic regression model are given in Table 6 . Table 6 shows, the measures of association are greater than 0.5, meaning that the logistic regression model is appropriate. Therefore, the fitted model can be used for all the organizations to determine the probability of their routines to be based on their knowledge condition. The probability of being an ORP for each of the organizations, which is calculated based on 13 questions of the questionnaire, is given in Table 7 . It is noteworthy that the variable y in Table 7 is a non-metric response variable taking the values zero and one, where one indicates ORPs and zero represents ONPs. As it can be seen in Table 7 , the probability of being an ORP for each organization based on the values of the 13 knowledge management variables is determined. Note that the scores of the latent factors are estimated based on the values of the 13 variables of knowledge management, and then Equation 2 is used to calculate the probability of being an ORP for each organization. Table 7 clearly reveals that the probability of being ORPs for ONPs such as 1, 2, 5, etc. is low and this probability for ORPs like 3, 4, etc. is high. This indicates that the classification of the organizations is done correctly. But we must consider that the derived logistic regression model allows the prediction whether any other organizations are ORPs or ONPs based on their knowledge condition. For this purpose, different scenarios are simulated by using the MATLAB software as reported in Table 8 . In fact, by assigning random values to 13 variables (13 questions of the questionnaire) a number of simulated scenarios were generated. Then, the probability of being an ORP for each scenario was calculated by using the logistic regression model obtained earlier in this subsection. It can be seen that the ten scenarios are classified into two different types. Note that since the probability of being ORPs for the scenarios 5, 7, 9, and 10 is less than 0.5, these organizations are ONPs. Because the probability of being ORPs for the remained scenarios is greater than 0.5 these organizations are ORPs. But in this paper it is claimed that by an increase in the values of the 13 variables of knowledge management, the organization moves toward being an ORP. In other words, when the values of knowledge management variables of an organization increase, the probability of being an ORP for that organization grows up. Thus, we performed a sensitivity analysis to evaluate the impact of these variables on the probability of being an ORP. For this reason, the effect of the variables on the probability of being routine was calculated, and a part of this analysis is presented in Table 9 . It is noteworthy that the first scenario in Table 8 is used as the reference scenario for the sensitivity analysis. Table 9 shows that if the value of each of the 13 variables of knowledge management increases, the probability of being an ORP also increases. As an example, by changing the value of variable x1 from 4 to 2, the probability decreases from 0.8205 to 0.5964 and if x1 increases from 4 to 5, the probability increases from 0.8205 to 0.8469.
Conclusion
This study proposes a model which helps managers to make the right decision about their knowledge management strategy in such a way that the value of the 13 variables for their organization is identified, the type of organization (ORP or ONP) is determined and then based on the organization type, the KM strategy (tacit-oriented or explicit-oriented) is determined. The results confirm that as the 13 variables of knowledge management become closer to 5, the probability of being an ORP increases and also as the variables get closer to 1, A Statistical Model for Determination of the Type F. Bagheri, R. Noorossana of Knowledge Management Approach Based on Organization Processes then the probability of being an ORP decreases, i.e., the probability of being an ONP grows. Note that the questionnaire was designed in such a way that high values of these variables mean that the organizational knowledge is more of the explicit-oriented type while low values of the variables indicate that the organizational knowledge is more of the tacit-oriented type. Hence, our claim that the probability of being an ORP increases as the values of each of the 13 variables of knowledge management increase, is substantiated. We can conclude that the results of this study confirm that as the level of the explicit-oriented knowledge in an organization increases, the organization moves toward being an ORP and also as the level of the tacit-oriented knowledge in an organization increases, the organization moves toward being an ONP.
But as it was mentioned earlier, the researchers believe that the organizations can choose one of the knowledge management strategies as the main one and use the others as complementary to or for supporting the main strategy. Hence, it is clear that ONPs, which, based on the results of this study, mainly use the tacit-oriented strategy, can also consider the explicit-oriented approach as a supporting strategy to their main strategy.
